activation post-colitis was elevated in lamina I/II, but not in lamina X compared to WT mice post-colitis. GRK6À/ À mice without previous inflammation did not differ from control WT mice. The behavioral response and the sensitivity to tactile stimulation of GRK6À/À animals post-colitis was also elevated compared to WT mice post-colitis. In control animals the behavioral response and sensitivity to tactile information did not differ between WT and GRK6À/À mice. GRK6À/À mice that received vehicle did not differ in amount of neuronal activation in the spinal cord, pain behavior or in the response to tactile stimulation either post-colitis or in controls as well.
Integrative Biosciences Graduate Program, The Pennsylvania State University College of Medicine, Hershey, PA, USA Dendritic cells (DC) are professional antigen presenting cells that play a critical role in initiating and directing both T and B lymphocyte-mediated immune responses against pathogens and tumors. Immature DC act as sentinels in tissues and organs where their main function is to capture antigen at sites of infection. During the course of an infection, DC recognize pathogen-associated molecules and are signaled to undergo maturation. This maturation process includes their migration to lymph nodes, increased antigen presentation in association with MHC class I and class II molecules, and upregulation of co-stimulatory molecules such as B7. These changes are accompanied by a simultaneous induction of the synthesis of a number of cytokines. In addition, DC decrease their rate of antigen uptake shortly after receiving a maturation stimulus. Together, these processes are required for an effective T cell-mediated immune response against infection. The stress-induced hormone, corticosterone, has previously been shown to impair T cell-mediated immunity by modulating many of the events leading up to and resulting from T cell activation. We have recently shown that physiologically relevant concentrations of corticosterone impair MHC class I antigen presentation by DC (Truckenmiller et al. J. Neuroimmunol. 160, . However, the impact of corticosterone on DC maturation and function has yet to be determined. The maturation status of DC is believed to be critical for determining whether antigen presentation to T cells leads to activation and a subsequent immune response or to tolerance. We hypothesize that corticosterone inhibits DC maturation and function, which ultimately contributes to stress-induced immunosuppression. Murine bone marrow-derived DC were treated with corticosterone and subsequently stimulated to mature in response to the bacterial endotoxin, lipopolysaccharide (LPS). Using a variety of phenotypic and functional studies, we have determined that corticosterone substantially impairs LPS-induced DC maturation. We found that corticosterone prevented LPS from inducing the upregulation of maturation-associated cell surface proteins, MHC class II, B7.1, and B7.2. These effects were dose-dependent and mediated through the glucocorticoid receptor. Upon LPS-induced maturation, MHC class II molecules traffic from intracellular compartments to the cell surface. By microscopy, we observed that corticosterone caused intracellular retention of MHC class II molecules even upon LPS stimulation. DC maturation is accompanied by a downregulation of antigen uptake. We found that corticosterone prevented LPS from inducing this downregulation. In addition, the LPS-induced synthesis of pro-inflammatory cytokines, IL-6, IL-12, and TNF-a, was reduced when DC were pre-treated with corticosterone. Our studies also include examining subcellular mechanisms underlying corticosterone-mediated inhibition of DC maturation as well as determining in vivo effects of corticosterone on DC function. Collectively, the above findings indicate that physiologically relevant concentrations of corticosterone interfere with the DC maturation process, lending new insights into potential mechanisms behind stress-associated immunosuppression. Overall, these studies further elucidate the complex role of endogenously synthesized, stress-associated hormones on regulating immune responses against infectious pathogens.
